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Acronyms, Units, and Chemical Nomenclature

AFS AIRS Facility Subsystem

AIRS Aerometric Information Retrieval System

AQCR Air Quality Control Region

ASTM American Society for Testing and Materials

BACT Best Available Control Technology

Btu British thermal unit

CAA Clean Air Act

CEMS Continuous Emissions Monitoring System

CFR Code of Federal Regulations

CO carbon monoxide

DEQ Department of Environmental Quality

EPA Environmental Protection Agency

gr/dscf grain (1 b= 7,000 grains) per dry standard cubic foot

HAPs Hazardous Air Pollutants

IDAPA A numbering designation for all administrative rules in Idaho promulgated in accordance with the
Idaho Administrative Procedures Act

km kilometer

Ib/hr pound per hour

MACT Maximum Available Control Technology

MW megawatt

MMBtu Million British thermal units
NESHAP  Nation Emission Standards for Hazardous Air Pollutants

NOy nitrogen oxides

NSPS New Source Performance Standards

PM Particulate Matter

PM, Patticulate Matter with' an' aerodynamic diameter less than or equal to a nominal 10 micrometers
PSD Prevention of Significant Deterioration

PTC Permit to Construct

PTE Potentiai to Emit

REI Renewable Energy of Idaho

ROFA Rotating Opposed Fired Air

Rules Rules for the Control of Air Pollution in Idaho
SNCR Selective Non-Catalytic Reduction

SIC Standard Industrial Classification

SIP State Implementation Plan

SO, sulfur dioxide

T/R transformer/rectifier

Thyr Tons per year

pg/m’ micrograms per cubic meter

UTM Universal Transverse Mercator

voC volatile organic compound
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1. PURPOSE

The purpose for this memorandum is to satisfy the requirements of IDAPA 58.01.01.200 et seq., Rules
for the Control of Air Pollution in Idaho (Rules) for issuing Permits to Construct (PTC).

2, FACILITY DESCRIPTION

The proposed facility will consist of one woodwaste-fired stoker boiler, one steam turbine generator, a
cooling tower, and dry kilns, and milling operations (debarker, sawmill, planer, shaving silos, hog,
woodwaste material handling, and screens). The woodwaste fuel which is fed to the boiler is generated
from the associated sawmill and planer mill and also brought to the facility from other sources in the
local area. A pipeline quality natural gas will only be used during startup of the stoker boiler. The boiler
will be used to generate steam for the purpose of generating electricity, with nearly continuous
operation. Additionally, part of the steam produced will be used to operate the dry kilns and the milling
operations. It is assumed that the boiler will operate approximately 24 hours per day, 339 days per year
{8,146 hours/year).

The milling operations consist of a debarker, sawmill, planer, hog, screens, and two dry kilns. The
milling operations are assumed to be 16 hours per day, five days per week, and 52 weeks per year
(4,160 hours per year). The debarker will remove bark from the logs. The bark will be used as a boiler
fuel, Two saws will be used for cutting logs to the proper length for processing in the sawmill. The
debarker will in an enclosed structure. Debarked logs will be transported to the sawmill by way of a
ground conveyor. The sawmill will be in an enclosed two level structure. Debarked and cut logs will be
conveyed into the bottom level. The sawmill equipment will be located in the top level. Water will be
sprayed onto the saws to control the emissions of the sawdust and to cool the saw blades. Any fines
generated from the sawmill operation will be transported with the bark from the debarker by conveyor
to the fuel house. The planer will be located in an enclosed structure. A pneumatic system will be used
to transport planer shavings to cyclones atop 40-foot shavings storage silos. There will be a total of two
cyclones and shaving storage silos. Two dry kilns located on site will be indirectly heated by steam from
the boiler.

Woodwaste from othet sources in the local area will be delivered to the facility in trucKs. Trucks will
enter the property on the east side where they will be weighed by scales. Woodwaste from the trucks
will be unloaded using a back on truck. The truck dump will raise the truck in the air until all
woodwaste is unloaded. A water spray will be utilized to mist the woodwaste as it is unloaded. A two-
sided walil (16-20 feet tall) will also provide containment in the truck dump conveyor. The sprayed
material will initially enter a screening system. Woodwaste passing through the screens will be
conveyed directly to fuel storage. The oversized woodwaste (larger than 5-inch pieces) will be sent to
the stationary wood hog. The hog will be located next to the truck dump on the east end of the concrete
pad. The hog will reduce the size of incoming woodwaste and return it to the screen. The fuel passing
through the screen will be metered onto the enclosed 48-foot belt conveyor that runs the full length of
the fuel site into the roofed fuel house or into the fuel pile. In the fuel house, the fuel will drop onto a
cross belt and be metered into three separate bays for mixing by moisture content. After being mixed the
fuel will be fed onto a conveyor with a drag chain system and metered into the boiler. The fuel house
will be a 3-sided structure with a roof open on the east side. The storage area will have a 20-foot
retaining wall on the south and east sides and there will be an apron to guide the pushed fuel into the
fuel house.
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Ash generated in the boiler will be conveyed to an enclosed bin. Ash will be transported off site to
customers by way of truck. Trucks will be loaded with ash by parking under the bin. The ash truck
loading will take place in an enclosed building and the truck trailers will be covered with a tarp before
leaving the building.

Emissions at the facility occur from point sources such as the woodwaste boiler stack and from the dry
kiln vents and cooling tower. Fugitive emissions can occur from vehicles driving on paved and unpaved
roads and from the debarker, sawmill, planer mill, hog, and screens.

The particulate matter (PM) and PM, emissions from the stoker boiler are controlled by an electrostatic
precipitator {ESP). The oxides of nitrogen and the carbon monoxide emissions from the boiler stack are
controlled by selective non-catalytic reduction (SNCR) system and by the rotating opposed fired air
(ROFA).

3. FACILITY / AREA CLASSIFICATION

This facility is located at 500 West Main, Emmett, Idaho. Emmett is located in Gem County and is
within Air Quality Control Region (AQCR) 63 and Universal Transverse Mercator (UTM) Zone 11.
Gem County is designated as unclassifiable for all criteria air poliutants (PM,,, carbon monoxide [CO],
oxides of nitrogen [NOy], sulfur dioxide [SO,], lead, and ozone).

The primary Standard Industrial Classification (SIC) code for the facility is 4961, Steam and Air-
Conditioning Supply. Establishments in the primary SIC code are engaged in the production and/or
distribution of steam and heated or cooled air for sale. The secondary SIC code for this facility is 2421,
Sawmills and planning Mills, General.

The Aerometric Information Retrieval System (AIRS) facility classification for this facility is “A”
because the potential to emit NO, is greater than the applicable major source threshold, 100 T/yr. The
AIRS information provided in Appendix C of this statement of basis defines the classification for each
regulated air pollutant at REL

The facility is not subject to Prevention of Significant Deterioration (PSD) requirements because its
“potential to emit is less than all applicable PSD major source thresholds. This facility is not a designated
facility, as defined in IDAPA 58.01.01.006.27.

4. APPLICATION SCOPE

REI has submitted a PTC application for the following:

¢ Construction of a new 18 megawatt woodwaste-fired boiler with a rated heat input capacity of 280
million British Thermal Unit (MMBtu), one steam turbine generator, a cooling tower, woodwaste
material handling, and milling operations (i.e., debarker, sawmill, planer, shaving silos, hog,
screens, and dry kilns).

e An ESP_to control the PM and PM,; emissions from the boiler.
e An SNCR and ROFA to control the NO, and CO emissions from the boiler.

DEQ will process the permit as a PTC because the facility is a new facility.
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4.1  Application Chronology

4/15/05 A 15-day Pre-PTC application received

4/15/05 $1,000 PTC application fee received

4/22/05 REI requested to review the draft PTC

4/29/05 DEQ sent REI a 15-day Pre-PTC denial letter

5/12/05 DEQ sent incompleteness letter to REI

5/24/05 DEQ received from REI a resubmittal for a 15-day Pre-PTC application
5/31/05 REI submitted to DEQ revised supplemental information

6/23/05 DEQ sent REI a completeness letter

7/21/05 Additional information received by DEQ

7/26/05 Revised modeling information received by DEQ (for the cyclones)
8/11/05 DEQ sent REI a PTC notification of conditional approval letter

4.2 Permit Chronology

11/10/05 Pre-draft permit sent via e-mail to Boise Regional Office for review
11/10/05 Draft permit issued to facility

5. PERMIT ANALYSIS
This section of the Statement of Basis describes the regulatory requirements for this PTC.

5.1 Equipment Listing

Woodwaste fuel stoker boiler

Manufacturer: Zurn

Year manufactured: 1986

Model No.: Not available

Rated heat input capacity: 280 million Btu/hr
Rated steam rate: 177,000 pounds per hour
Fuel value: 8,613 Btu/dry pound

Electrostatic precipitator (ESP)

Manufacturer: National Energy Production Company
Model No.: Not available

No. of T/R sets: 3 at 500 milliamper

Particulate matter removal efficiency: 98.8%

SNCR system
Manufacturer: Mobotec USA

Model No.: Not available

PTC Statement of Basis — Renewable Energy of Idaho, Emmett Page 6



5.2

ROFA system
Manufacturer: Mobotec USA

Model No.: Not available

Dry kilns (2
Manufacturer: Wellons- double tracks

Cooling tower (two cells)
Manufacturer: Not available
Model No.: Not available

Emissions Inventory

The RET’s consultant, CH2M HILL, submitted an emissions inventory for criteria, toxic, and hazardous
air pollutants from the new woodwaste boiler, dry kilns and milling operations that are proposed for
construction at the facility. Appendix A of this statement of basis contains the emissions estimates for
particulate matter (PM), PM,,, CO, NO,, SO, and volatile organic compound (VOC) that were
provided by the facility and are shown in Table 5.1. Toxic air pollutants (TAPs) and hazardous air
pollutant (HAPs) emissions estimates that were provided by the facility are shown in Appendix A of this
document. Emissions estimates for the criteria air pollutants, TAPs, and HAPs were obtained from
emissions factors described in AP-42, Section 1.6, dated September 2003, factors for wood residue
combustion, and from Idaho DEQ emission factor guide for wood industry (1/1997). The PM and PM,,
emissions from the cooling tower were estimated using emissions methods described in AP-42, Section
13.4-1 (wet cooling towers). Emissions estimates were checked by DEQ staff and were found to be
acceptable. The facility’s emissions inventory is included in Appendix A of this statement of basis.

Potential emissions of any single HAP were estimated to be less than 10 T/yr. Potential emissions for
two HAPs or more were estimated to be below the major source threshold of 25 T/yr for a combination
of two HAPs or more — refer to Appendix A.

The assumptions presented by the permittee in attachment C (Revised Emissions Estimates) of the
supplemental information application that was received on 5/24/05, concerning the emissions inventory
from the facility appear reasonable.

Table 5.1 shows the estimated point source emissions of the pollutants from the boiler, dry kilns, storage
silos, and the cooling tower. The modeling done for PM, o, NO,, SO;, and CO emissions in the PTC
application demonstrated compliance with NAAQS - refer to the modeling memorandum in Appendix
B of this document.

The boiler toxic air pollutant emission estimates list is extensive and is included in Appendix A. None
of the TAPs exceeded the acceptable ambient concentrations (AAC) specified in IDAPA 58.01.01.585
or 586.
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Table 5.1 POINT SOURCES EMISSION INVENTORY

Nitrogen Sulfur Carbon
1] b §
Source PM PMis Oxides Dioxide Monoxide voc HAPs
abmey | (Tryey | abmn® | (oyee | abmey | eooyee | aomey | o | aemey | oy | aome® | (o | aomn? | oy
gt:]ll(:: 30 12.3 3.0 12.3 42.1 171.1 1.3 54 216 876 30 15.9 5.1 209
Dry Kilns 2.90 6.1 1.67 35 - - - - - - 8.54 17.8 0.53 1.11
Siorage 098 | 21 | o088 | 184 - - - - - - - - -
Cooling 221 | 97 | o066 | 29 - - - - - - - -
Total: 9.1 30.2 6.21 20.54 42.1 171.1 1.3 54 216 87.6 11.54 33.7 5.63 22.01

*  Particulate Matter

Particulate Matter with an acrodynamic diameter less than or equal to a nominal 10 micrometers
Volatile Organic Compounds
Pounds per hour
Tons per year
Hazardous air pollutants

~pBe g

5.3

54

Renewable energy of Idaho uses urea in the SNCR which will generate NH;. The NH; emissions from
the stack are called the ammonia slip, which is the amount of ammeonia that does not react and passes -
through the system and out the stack. The NH; slip emissions, as estimated by the applicant, are 4.12
Ib/hr and 16.77 T/yr. Ammonia emissions are included in Appendix A of this document. Ammonia

emissions satisfied the requirements of AAC specified in IDAPA 58.01.01.585.

Modeling

The permittée supplied Natiohal ambient Air Quality Standards (NAAQS) ahd TAPs ambient impact
demonstrations in support of the PTC application. The DEQ’s modeling memorandum concerning the
review of these ambient impact demonstrations is included in Appendix B of this statement of basis.
The results show that the facility has demonstrated compliance with the NAAQS and with IDAPA
58.01.01.585 and 586 to the satisfaction of DEQ.

Regulatory Review

This section describes the regulatory analysis of the applicable air quality rules with respect to this PTC.

IDAPA 58.01.01.201

Permit to Construct Required

A permit to construct is required for the construction and operation of the boiler, dry kilns, cooling
tower, and the milling operations because these stationary sources don’t qualify for PTC exemption in
any of Sections 220 through 223 of the Rules. Therefore, a PTC is required.

IDAPA 58.01.01.676

Burning Equipment — Particulate Matter

This rule applies to fuel burning equipment with a maximum rated input of 10 MMBtu/hr or more and
commencing operation on or after October 1, 1979. The boiler has a maximum rated input of 280
MMBtu/hr and is new. The limit in the rule for wood product fuel is 0.08 gr/dscf.

Permit Condition 2.5 states, “The permittee shall not discharge to the atmosphere from any fuel-burning
equipment PM in excess of 0.080 gr/dscf of effluent gas corrected to 8% oxygen by volume for wood
products, in accordance with IDAPA 58.01.01.676.”

IDAPA 58.01.01.700

------------------------------
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The process weight rule applies to the two kilns because these kilns emit particulates and commenced
operation on or after October 1, 1979. The emissions are limited according to the equation in the rule.

The kilns capacity (by permit limit) is 36.8 MM bf/yr. The PM emission estimate is 6.1 T/yr — refer to
PTC application.

The following calculations establish the lumber drying kilns process weight and the corresponding PM
emissions limitation.

(32 Ib/cf') x (0.054 cf/bf) x (36.8 million bffyear) / (8,760) hours kiln operations/year) = 7,2591b/hr,
average process weight for one hour.

! AP-42, Appendix B, density of Douglas fir (representative density for all lumber species).
2 Conversion from 1 bf, based on 2-by-4s,t0 1 cf.

The PM process weight limitation for sources constructed on or after October 1, 1979, and having a
process weight less than 9,250 lb/hr, is determined using the following equation (IDAPA 58.01.01.701):
E =0.045 (PW)*®

E = 0.045 (7,259))"%° = 9.33 Ib/hr allowable PM emissions
Actual estimated hourly PM emissions:

36,800 mbf/yr x 0.33 Ib PM/mbf* lumber / 8760 hr/yr = 1.39 Ib/hr average hourly PM emission
rate

* Idaho DEQ Emission Factor Guide for Wood Industry
The estimated hourly PM emissions are less than the calculated allowable PM emission limit.
IDAPA 58.01.01.205......ccocreeerereceenn, Permit Requirements for New Major Facilities or Major

Modifications in Attainment or Nonattainment Areas

IDAPA 58.01.01.205 incorporates the federal PSD program in the state New Source Review Rules.
Emissions associated with this project were estimated to establish the facility’s potential to emit to
demonstrate that the REI facility is a new non-major source with regard to PSD regulations at the time
the PTC application was submitted. The REI facility is not a designated facility.

IDAPA 58.01.01.210.....ccconrrerrrcrena. Demonstration of Preconstruction Compliance with Toxic
Standards

The TAPs emissions resulting from burning woodwaste in the boiler and from drying kilns were

estimated. Appendix A of this document contains all TAPs emissions from the facility. All TAPs

emissions from the facility were demonstrated to meet the requirements in IDAPA 58.01.01.210. Refer

to the modeling review memorandum in Appendix B of this document.

IDAPA 58.01.01.213 ..t Pre-Permit Construction

IDAPA 58.01.01.213.01........cccrvrneeee, Pre-Permit Construction Eligibility

The REI facility is new non-major source with regard to PSD regulations.

IDAPA 58.01.01.213.01.a

The permittee submitted a PTC application meeting the requirements of IDAPA 58.01.01.202.01.a,
202.02, and 202.03.
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IDAPA 58.01.01.213.b.

The permittee and their consultant held a conference call with DEQ prior to submitting the PTC
application.

IDAPA 58.01.01.213.c

The permittee submitted the documentation specified in IDAPA 58.01.01.213.c, including a copy of the
public notice and an ambient impact demonstration conducted in accordance with a DEQ-approved
protocol.

40 CFR 63 Subpart DDDD...................... NESHAPS: Plywood and Composite Wood Products

40 CFR 63.2231 (a) and (b) establish applicability requirements for this NESHAP standard, and read:

This subpart applies to you if you meet the criteria in paragraphs (a) and (b) of this section, except for
Jacilities that the Environmental Protection Agency (EPA) determines are part of the low-risk
subcategory of PCWP manufacturing facilities as specified in appendix B to this subpart.

(a} You own or operate a PCWP manufacturing facility. A PCWP manufacturing facility is a facility
that manufactures plywood and/or composite wood products by bonding wood material (fibers,
particles, strands, veneers, etc) or agricultural fiber, generally with resin under heat and pressure, to
Jorm a structural panel or engineered wood product. Plywood and composite wood products
manufacturing facilities also include facilities that manufacture dry veneer and lumber kilns located at
any facility. Plywood and composite wood products include, but are not limited to, plywood, veneer,
particleboard, oriented strandboard, hardboard, fiberboard, medium density fiberboard, laminated
strand lumber, laminated veneer lumber, wood Ljoists, k:ln dried lumber, and glue-laminated beams.

{b) The PCWP manufacturing facility is located at a major source of HAP emissions. A major source of
HAP emissions is any stationary source or group of stationary sources within a contiguous area and
under common control that emits or has the potential to emit any single HAP at a rate of 9.07
megagrams (10 tons) or more per year or any combination of HAP at a rate of 22.68 megagrams (25
tons) or more per year.

The REI has HAP emissions of less than 10 tons per year of any single HAP and less than 25 tons per
year of combined HAPs (see emissions inventory and Appendix A). 40 CFR 63.2231(a) includes
lumber kilns located at any facility as applicable. 40 CFR 63.2231(b) includes facilities that emit or
have the potential to emit any single HAP at a rate of 10 tons per year or more or any combination of
HAPs at a rate of 25 tons per year or more. 40 CFR 63.2231 specifies that the subpart applies if the
facility meets the criteria of both (a) and (b). The REI meets the criteria of (a) but not of (b) since the
federally-enforceable permit conditions established by this permit limit the potential to emit of HAPs to
less than 10 tons per year of any single HAP and to less than 25 tons per year of any combination of
HAPs. Therefore, 40 CFR 63 Subpart DDDD does not apply to REI.

40 CFR 63 Subpart DDDDD.................. NESHAPS: National Emission Standards for Hazardous Air
Pollutants for Industrial, Commercial, and Institutional Boilers
and Process Heaters

406 CFR 63.7485 establish applicability requirements for this NESHAP standard, and read:

“You are subject to this subpart if you own or operate an industrial, commercial, or institutional boiler
or process heater as defined in 40 CFR 63.7575 that is located at, or is part of, a major source of HAP
as defined in 40 CFR 63.2 or 40 CFR 63.761,..”
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This subpart does not apply to REI's woodwaste boiler because the emissions of any single HAP is less
than 10 T/yr, and the emissions of two HAPs or more were estimated to be below the major source
threshold of 25 T/yr for a combination of two HAPs or more — for HAPs emissions estimates see
Appendix A of this document.

IDAPA 58.01.01.300.....ccovcerrririirnne Procedures and Requirements for Tier [ Operating Permits

Upon issuance of this PTC, the potential emissions of NO, will be 171.1 T/yr. Therefore, the facility is
major as defined by IDAPA 58.01.01.008.

The permittee is required to include all applicable requirements of this PTC in the Tier I operating
permit application. Information requirements regarding the Tier I permit application are specified by
IDAPA 58.01.01.314.

40 CFR 60 Subpart D ........c.cc.occoevvvveenen, Standards of Performance for Fossil-Fuel-Fired Steam
Generators for Which Construction is Commenced After
August 17, 1971

40 CFR 60.40 (a) (1) and (2) establish applicability requirements for this NSPS standard, and read:

(1) Each fossil-fuel-fired steam generating unit of more than 73 megawatts heat input rate (250 million
Btu per hour).

(2) Each fossil-fuel and wood-residue-fired steam generating unit capable of firing fossil fuel at a heat
input rate of more than 73 megawatts (250 million Btu per hour)

(b) Any change to an existing fossil-fuel-fired steam generating unit to accommodate the use of
combustible material, other than fossil fuels as defined in this subpart, shall not bring that unit under
the applicability of this subpart.

(c) Except as provided in paragraph (d) of this section, any facility under paragraph (a) of this section
that commenced construction or modification after August 17, 1071, is subject to the requirements of
this subpart.

This subpart does not apply to REI’s woodwaste boiler because the woodwaste is not defined as fossil
fuel. Fossil fuel is defined in 40 CFR 60.41 (b) as natural gas, petroleum, coal, and any form of solid,
liquid, or gaseous fuel derived from such material for the purpose of creating useful heat.

40 CFR 60-Subpart Da.............c.cccrvernnenn. Standards of Performance for Electric Utility Steam Generating
Units for Which Construction is Commenced After September
18,1978

40 CFR 60.40a (a) (1) and (2) and (b) and (c} establish applicability requirements for this NSPS
standard, and read:

{a) The affected facility to which this subpart applies is each electric utility steam generating unit:

(1) That is capable of combusting more than 73 megawatts (250 million Btu per hour) heat input rate of
Jossil fuel (either alone or in combination with any other fuel); and

(2) For which construction or modification is commenced after September 18, 1978.

(b)Unless and until subpart GG of this part extends the applicability of subpart GG of this part to
electric utility steam generators. This subpart applies to electric utility combined cycle gas turbines that
are capable of combusting more than 73 megawatts (250 million Btwhour) heat input of fossil fuel in
the steam generator. Only emissions resulting from combustion of fuels in the steam generating unit are
subject to this subpart. (The gas turbine emissions are subject to subpart GG of this part.)

(b) Any change to an existing fossil-fuel-fired steam generating unit to accommodate the use of
combustible material, other than fossil fuels as defined in this subpart, shall not bring that unit under
the applicability of this subpart.
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(c) Any change to an existing steam generating unit originally designed to fire gaseous or liquid fossil
Jfuels, to accommodate the use of any other fuel (fossil or nonfossil) shall not bring that unit under the
applicability of this subpart.

This subpart does not apply to REI's woodwaste boiler because the woodwaste is not defined as fossil
fuel. Fossil fuel is defined in 40 CFR 60.41a as natural gas, petroleum, coal, and any form of solid,
liquid, or gaseous fuel derived from such material for the purpose of creating useful heat.

40 CFR 60 Subpart Db.........cocvrrcrvearenne. Standards of Performance for Industrial-Commercial-
Institutional Steam Generating Units

The REI's new woodwaste-fired stoker boiler is rated at 280 MMBtu/hr. Section 60.40b states, for
applicability:

“The affected facility to which this subpart applies is each steam generating unit that commences
construction, modification, or reconstruction after June 19, 1984, and that has a heat input capacity
Jrom fuels combusted in the steam generating unit of greater than 29 MW (100 million Btw/hour.)”

Therefore, this regulation is applicable to the boiler.
Section 60.43b (c) states:

“On and after the date on which the initial performance test is completed or is required to be completed
under Section 60.8 of this part, whichever date comes first, no owner or operator of an affected facility
that combusts wood, or wood with other fuels, except coal, shall cause to be discharged from that
affected facility any gases that contain particulate matter in excess of the following emission limits:

(1) 43 ng/J (0.10 Ib/million Btu) heat input if the affected facility has an annual capacity factor greater
than 30 percent (0.30) for wood.

(2) 86 ng/J (0.20 lb/million Btu) heat input if
() The affected facility has an annual capacity factor of 30 percent (0.30) or less for wood,

(11) Is subject to a federally enforceable requirement limiting operation of the affected facility to an
annual capacity factor of 30 percent (0.30) or less for wood, and

(iii) Has a maximum heat input capacity of 73 MW (250 million Btu/hour) or less.”

The boiler has an annual capacity factor greater than 30%:for wood (it burns wood exclusively).
Therefore, the particulate matter limit is 0.1 1b/million BTU heat input.

Permit Condition 2.5 is written in the permit which limits the particulate emissions from the boiler to
0.1 Ib/MMBtu. Compliance is assessed through performance testing as required in 40 CFR 60.8.

Section 60.43b (f) and (g) state:

() On and after the date on which the initial performance test is completed or is required to be
completed under 60.8 of this part, whichever date comes first, no owner or operator of an affected
Jfacility that combusts coal, oil, wood, or mixtures of these fuels with any other fuels shall cause to be
discharged into the atmosphere any gases that exhibit greater than 20 percent opacity (6-minute
average), except for one 6-minute period per hour of not more than 27 percent opacity.

(g) The particulate matter and opacity standards apply at all times, except during periods of startup,
shutdown or malfunction.”

These two requirements were incorporated into the permit as Permit Condition 2.5 and 2.7.
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Compliance with this performance test requirement is assessed by the following permit condition:

2.19.1 Within 60 days after achieving the maximum production rate at which the boiler will be
operated, but not later than 180 days after initial startup of the boiler and at such other times as
may be required by the Environmental Protection Agency (EPA) under section 114 of the Act,
the permittee shall conduct performance test(s) and furnish the EPA a written report of the
results of such performance test(s) in accordance with 40 CFR 60.8. The permittee shall also
provide a copy of the results of any testing done per this permit condition to DEQ in
accordance with Permit Condition 2.27.

The performance testing is to determine compliance with the particulate matter emissions limits
and opacity specified in Permit Conditions 2.5 and 276.

Section 60.48b (a) states:

“The owner or operator of an affected facility subject to the opacity standard under 60.43b shall install,
calibrate, maintain, and operate a continuous monitoring system for measuring the opacity of emissions
discharged to the atmosphere and record the output of the system.”

This rule is paraphrased as Permit Condition 2.13.1. In addition, Permit Condition 2.13.2 requires that
the COMS data be reduced and recorded in such a manner that compliance with all applicable opacity
standards can be demonstrated. This will allow identification of an exceedance of 20% opacity in any
sixty-minute period.

Section 60.49b states, in part:

“The owner or operator of each affected facility shall submit notification of the date of initial startup, as
provided by Section 60.7."

Because this is a general requirement for reporting to the Environmental Protection Agency, it was not
included as a permit condition in the permit.

Section 60.49b(d) states:

“(d) The owner or operator of an affected facility shall record and maintain records of the amounts of
each fuel combusted during each day and calculate the annual capacity factor individually for coal,
distillate oil, residual o0il, natural gas, wood, and municipal-type solid waste for the reporting period.
The annual capacity factor is determined on a 12-month rolling average basis with a new annual
capacity factor calculated at the end of each calendar month.”

Permit Condition 2.17 was written to address this requirement (see Section 6 of this statement of basis).

Section 60.41b defines “annual capacity factor” as follows:

“Annual capacity factor means the ratio between the actual heat input to a steam generating unit from
the fuels listed in §60.42b(a), $60.43b(a), or §60.44b(a), as applicable, during a calendar year and the
potential heat input to the steam generating unit had it been operated for 8,760 hours during a calendar
year at the maximum steady state design heat input capacity. In the case of steam generating units that
are rented or leased, the actual heat input shall be determined based on the combined heat input from
all operations of the affected facility in a calendar year.”

6. PERMIT CONDITIONS

This section lists permit conditions that are written for the PTC limits, operations, monitoring,
recordkeeping, and testing.
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Compliance with the NAAQS as demonstrated in the air dispersion modeling is demonstrated using the
following limits, which are based on the information supplied in the permit application and
supplemental information:

Permit condition 2.3 limits the PMq to 3.0 Ib/hr and 12.3 T/yr, the CO to 21.6 Ib/hr and 87.6 T/yr, and
the NO; to 42.1 Ib/hr and 171.1 T/yr. The PM;; limits were included to demonstrate compliance with
NAAGQS. The CO and NO, are the pollutants emitted in the greatest quantities and their limits establish
the facility’s potential to emit.

Permit condition 2.4 limits the NH; to 4.12 ib/hr and 16.77 T/yr. The NH; slip limits were included
because the NH, is generated in the boiler from the urea injection in the SNCR system which is used for
the controlling NO, emissions. The NH; slip is the amount of ammonia that does not react and passes
through the system and out of the stack. The NH; slip emissions were based on SNCR system tuning
that uses 10 parts per million of NH;. Thus, an NH; emission limits are included and that emissions will
be confirmed by a source test, as required in Permit Condition 2.22.

Permit Condition 2.5 limits PM emissions from the boiler stack to the 0.1 pounds per million Btu of heat
as required by 40 CFR 60.43b (¢) (1).

Permit Condition 2.19 requires the permittee conduct a performance test to measure PM emissions to
demonstrate compliance with Permit Condition 2.5. Testing is required at least once every five years.

Permit Condition 2.6 limits the PM emissions from any fuel-burning equipment to an excess of 0.08
gr/dscf of effluent gas corrected to 8% O, by volume for waod products as required by IDAPA
58.01.01.676. The PM performance test requirements in Permit Condition 2.19 will be used to
determine compliance with Permit Condition 2.6.

Permit Condition 2.7 limits the opacity limit to no more than 20% opacity (six-minute average), except
for one six-minute period per hour of not more than 27% opacity as required by IDAPA 40 CFR 60.43b
(f). The opacity and the PM standards apply at all times, except during periods of startup, shutdown or
malfunction as required in with 40 CFR 60.43b (g).

The PM performance test requirements in Permit Condition 2.19 will be used to determine compliance
with Permit Cordition 2.7. In addition, the COM that will be installed (see Permit Condition 2.13) in
accordance with 40 CFR 60.48b (a) will be used to demonstrate compliance with Permit Condition 2.7.

Permit Condition 2.8 contains the state of Idaho opacity standard for point sources. The visible
emissions monitoring in Permit Condition 2.16 will be used to determine compliance with Permit
Condition 2.8.

Permit Condition 2.9 requires the permittee to comply with the excess emissions requirements as
required in IDAPA 58.01.01.130-136. The compliance demonstration is contained within the text of
IDAPA 58.01.01.130-136 of the Rules. No further clarification is necessary here.

Permit Conditions 2.10 and 2.11 require the permittee to fire the boiler exclusively with wood products.
Emissions estimates for the boiler were estimated using emissions factors for the combustion of
woodwaste as fuel. The operation of the boiler on woodwaste will not exceed a maximum of 8,146
hours per any consecutive 12-month period. However, the boiler will start-up by using only natural gas
fuel for 25 hours per any consecutive 12-month period. Operation limit on natural gas was included in
the PTC.

Permit Condition 2.25 requires the permittee to monitor the boiler’s hours of operation on monthly and
yearly bases while operating on woodwaste and on natural gas.
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Permit Condition 2.12 requires the permittee to install ESP to control the PM, PM,,, and opacity
emissions. Permit Condition 2.12 also requires the permittee to install an SNCR. and ROFA to control
NO, and CO emissions.

Permit Condition 2.13 requires the permittee to install, calibrate, maintain, and operate a COM system
for measuring the opacity of emissions discharged to the atmosphere and record the output of the system
in accordance with 40 CFR 60.48b (a).

Permit Condition 2.14 requires the permittee to install, calibrate, maintain, and operate a CEMS for
measuring the NO, of emissions discharged to the atmosphere and record the output of the system as
requested by the permittee.

Permit Condition 2.15 requires the permittee to install, calibrate, maintain, and operate 2 CEMS for
measuring the CO of emissions discharged to the atmosphere and record the output of the system as
requested by the permittee.

Permit Condition 2.17 requires the permittee to monitor and record the amount of fuel combusted in the
boiler during each day, each month, and for the most recent 12-month period in accordance with 40

CFR 60.49b (d). It also requires the permittee to calculate the annual capacity for wood in accordance
with 40 CFR 60.49b (d).

Permit Condition 2.20 requires the permittee to conduct a CO source test from the boiler stack. The
source test will be conducted to demonstrate compliance with the CO emission rate limits listed in
Permit Condition 2.3.

Permit Condition 2.21 requires the permittee to conduct a NO, source test from the boiler stack. The
source test will be conducted to demonstrate compliance with the NO, emission rate limits listed in
Permit Condition 2.3.

Permit Condition 2.22 requires the permittee to conduct a NH; source test from the boiler stack. The
source test will be conducted to demonstrate compliance with the NH; emission rate limits listed in
Permit Condition 2.4.

Permit Condition 2.23 requires the permittes to monitor and record on an hourly basis the secondary
voltage and amperage applied by each T/R set to the discharge electrodes.

Monitoring is required for the power input to the ESP to demonstrate compliance with Permit Condition
2.12.

Permit Condition 2.24 requires the permittee to develop an O&M manual for the ESP within 60 days of
operation of the boilers.

It is important for the control of PM and PM,, emissions from the ESP that the boiler and the ESP be
operated correctly. Therefore, Permit Condition 2.24 was written to insure that the ESP is operated in
accordance with an operations and maintenance manual.

Permit Condition 2.26 requires the permittee to submit a performance test protocol for approval to
conduct a PM, CO, NO,, and NH; source tests.

DEQ recommends that the permittee submit a performance test protocol for the source tests required in

this permit. The protocol will ensure that the plan for conducting the test is correct so that the test can be
approved and the results used as was intended in the permit.
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Permit Condition 2.27 requires the permittee to submit a report of the results of any performance tests
required in Permit Conditions 2,19, 2.20, 2.21, and 2.22.

In order for DEQ to use the performance test results, the test information must be submitted in a timely
manner.

Permit Condition 2.28 requires the permittee to submit a notification of the NSPS requirements as
required in 40 CFR 60.49b. The 40 CFR 60 - Subpart Db requires the permittee to submit a notification
of the date of initial startup of the woodwaste boiler. In addition, it requires to submit a report of any
excess emissions which occurred during the reporting period. It also requires to submit to the
administrator the performance test data from the initial performance test evalualtion of the CEMS using
applicable performance specifications in Appendix B in accordance with 40 CFR 60.49b(b).

Permit Condition 3.3 for opacity limit for the drying kilns. This permit condition contains the state of
Idaho opacity standard for point sources. No additional monitoring or recordkeeping is required in the
PTC to demonstrate compliance with the opacity limit.

Permit Condition 3.4 requires the permittee to establish a throughput limits to the dry kilns that shall not
exceed 36.8 million board feet during any consecutive 12-month period.

The throughput limit for the kilns was established based on the throughput used in the air dispersion
modeling analysis for PM,,. This throughput limit has been demonstrated to the satisfaction of DEQ that
it will not cause or contribute to an exceedance of the NAAQS for PM,,. In addition, this throughput
limit inherently limits the formaldehyde emissions from the kilns in accordance with IDAPA
58.01.01.210.

Permit Condition 3.5 requires the permittee to monitor and record the monthly and annual throughput of
lumber to the drying kilns to demonstrate compliance with Permit Condition 3.4.

Permit Condition 4.3 requires the permittee to comply with the visible emissions limit from the shaving
storage silo stacks. The visible emissions monitoring in Permit Condition 4.4 will be used to determine
compliance with Permit Condition 4.3.

Petmit Condition 4.5 requirés the pérmittee to develop an O&M manual for thé cyclones within 60 days
of operation of the silos.

Permit Condition 5.3 requires the permittee to comply with the visible emissions limit from the cooling
tower. The visible emissions monitoring in Permit Condition 5.4 will be used to determine compliance
with Permit Condition 5.3.

Permit Condition 6.3 requires the permittee to take all reasonable precautions to prevent particulate
matters from becoming airborne in accordance with IDAPA 58.01.01.650-651.

Compliance Demonstration with Permit Condition 6.3

Permit Condition 6.4.1 states that the permittee is required to monitor and maintain records of the
frequency and the methods used by the facility to reasonably control fugitive particulate emissions.
IDAPA 58.01.01.651 gives some examples of ways to reasonably control fugitive emissions which
include using water or chemicals, applying dust suppressants, using control equipment, covering trucks,
paving roads or parking areas, and removing materials from streets.

PTC Statement of Basis — Renewable Energy of Idaho, Emmett Page 16



8.2

Permit Condition 6.4.2 requires that the permittee maintain a record of all fugitive dust complaints
received. In addition, the permittee is required to take appropriate corrective action as expeditiously as
practicable after receipt of a valid complaint. The permittee is also required to maintain records that
include the date that each complaint was received and a description of the complaint, the permittee’s
assessment of the validity of the complaint, any corrective action taken, and the date the corrective
action was taken.

To ensure that the methods being used by the permittee to reasonably control fugitive PM emissions
whether or not a complaint is received, Permit Condition 6.5 requires that the permittee conduct
monthly facility-wide inspection of potential sources of fugitive emissions during daylight hours and
under normal operating conditions. If the permittee determines that the fugitive emissions are not being
reasonably controlled, the permittee shall take corrective action as expeditiously as practicable. The
permittee is also required to maintain records of the results of each fugitive emission inspection.

Both Permit Conditions 6.4.2 and 6.5 require the permittee to take corrective action as expeditiously as
practicable. In general, DEQ believes that taking corrective action within 24 hours of receiving a valid
complaint or determining that fugitive particulate emissions are not being reasonably controlled meets
the intent of this requirement. However, it is understood that, depending on the circumstances,
immediate action or a longer time period may be necessary.

PERMIT FEES

The REI paid the PTC application fee of $1,000.00 on April 15, 2005. A PTC processing fee of
$7,500.00 is required in accordance with IDAPA 58.01.01.225 because the increase in emissions from
the facility is more than 100 T/yr. The processing fee was paid on November 10, 2005,

Table 7.1 PTC PROCESSING FEE TABLE

Emissions Inventory
Annusl Emissions | Annsal Emissions Alfm.“l
Pollutant Increase (T/yr) Reduction (T/yr) Emissions
Change (T/yr)
NOy 171.1 0.0 171.1
S0, 54 0.0 54
cCO 876 0.0 87.6
PM,, 20.5 0.0 20.5
vOoC 338 0.0 338
TAPS/HAPS 388 0.0 388
Total: 315720 0.0 357.2
Fee Due $7,500.00 :
PERMIT REVIEW

Regional Review of Draft Permit

DEQ’s Boise Regional Office was provided the draft permit for review on November 10, 2005.

Facility Review of Draft Permit

The facility was provided a draft permit for review on August 26, 2005 and November 10, 2005.
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8.3 Public Comment

An opportunity for public comment period on the PTC application was provided in accordance with
IDAPA 58.01.01.209.01.c. from July 13, 2005 through August 12, 2005. During this time, there were no
comments on the application and no requests for public comment period on DEQ’s proposed action.

9. RECOMMENDATION

Based on review of application materials, and all applicable state and federal rules and regulations, staff
recommends that Renewable Energy of Idaho in Emmett be issued final PTC No. P-050019. An
opportunity for public comment on the air quality aspects of the proposed PTC was provided in
accordance with [DAPA 58.01.01.209.01.c. No public comment period is recommended, no entity has
requested a comment period, and the project does not involve PSD requirements.

HE/sd Permit No. P-050019

G:AAir Quality\Stationary Source\S$S Lid\PTC\Renewable Energy of Idaho - Emmett P-050019\Final\P-050019 Final SB.doc
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Emissions Inventory




Renewable Energy of Idaho

Facility Summary Sheet
[ Emission Factor [NOx NOx |[CO VOC [VOC |[PM10 |[PM10 |[SOx SOx PM HAPS [HAPS
Unit No.  Source Description Source (b/hr) J(tpy) |(b/hr} |CO(tpy) [((lb/hr) itpy) [(lb/hr) I(tpy) [(Ib/hr) [{tpy) |(ib/hr) [PM (tpy) |(ib/hr) |(tpy)
Fue! Delivery Haul Road Traffic
wood waste transport road traffic and ash transport haul
ROAD |road traffic . AP-42 13.2.1 1.70 270 8.72 13.82
Fuel Delivery, Handling, and processing
HOG |Hog IDEQ 0.06 0.01 0.13 0.03
SCR [Screen IDEQ 0.06 0.09 0.12 0.19
TKUNLD {Truck Unloading IDEQ 0.93 4.09 1.87 8.19
TP1__ |Transfer Point (Hog to Fuel Conveyor) 2 IDEQ 0.03 0.12 0.06 0.24
TP2 |Transfer Point ( Main Conveyor to Beilt Tripper) 2 IDEQ 0.16 0.68 0.31 1.37
TP3 |Transfer Point (Belt Tripper to Fuel House) 2 IDEQ 0.11 0.49 0.22 0.97
TP4 _ {Transfer Point (Bucking Saws to Debarker) 2 iDEQ 0.12 0.53 0.24 1.07
TP5  |Transfer Point (Two Shaving Silos) 2 IDEQ 0.006] 0.03 0.01 0.05
PILE _ |Wood storage pile transfer, wind erosion 0.49 212 0.97 4.25
DEB |Debarker IDEQ 0.21 0.13 0.47 0.29
SAW |Sawmill IDEQ 0.39 0.82 0.68 1.43
. PLA  |Planer with cyclone IDEQ 0.44 0.92 0.49 1.03
KILN |Dry Kiln IDEQ 8.54 17.8 1.67 3.50 2.90 6.07 0.53 1.1
BOILER |Boiler Stack (controlied (8,146 hriyr) IDEQ, MFG. 234 95.0 216 87.6 3.9 16.9 3.0 12 1.3 5.4 3.0 12 5.1 209
Ash Handling 100% control na na
CT1, CT2 [Cooling Tower AP-42 Table 13.4-1 0.66 2.90 2.21 9.67
Tanks (NA)
Demineralized Water Storage Tank na na
Condensate Tank na na
Total (Boiler - 8,146 hriyr, Mill 4160 hrfyr) 234 95.0 21.6 87.6 12.4 33s 10.1 3.4 1.3 5.4 2.4 61.0 57 220

Notes:

(1) Emissions presented for the wood waste boiler are based 8,146 hr per year operations
(2) HAP emissions presented for the wood waste boller were calculated using AP-42 section 1.6 emission factors
(3) Criteria poliutant emissions presented for the wood waste boiler were calculated using manuf. Emission guaranties or IDEQ Emission Factor Guide for Wood Industry (1/1997)

(4) NOx emissions will be controlled using ROFA and SNCR, 83% reduction.

(5) Particulate emissions will be controlied using an ESP.




Renewable Energy of Ildaho
Ammonia Slip calculation

Exhaust
MW Analysis
Exhaust Component {Ib/ib-mol¢ {mole%)
Argon 39.9 0.812
Nitrogen (N.) 28 68.0
Oxygen {Og) 32 521
Carbon Dioxide 44 12.19
Water 18 13.79
Sulfur Dioxide 64 0.003
[MW of Exhaust (ib/ib-mole) 28.68
Exhaust Fiow (ibhr) 206,455
Exhaust Temperature (°F) 897.28
[Exhaust Temperature (K) 753.9
Exhaust Flow Wet (lb-mol/hr) 10,266
Exhaust Flow Dry (Ib-mol/hr) 8,850
Heat Input (MMBtu/hr) 280
IDAPA
58.01.01.585
Calculatior EL (Ib/hr)
[NH3 ppmvd (12% 02) 5 10 ,
Q2 (wt% dry} 6.04 6.04
NH3 ppmvd (actual 02%) 8.31 16.62
[NH3 ppmvw (wet exhaust) 7.16 14,33
[NH3Emissions (tb/hr) 2.06 4.12 1.2
[NH3 Emissions (tpy) 8.39 16.77

Exhaust data from 10/14/2004 Gate Cycle Report - prepared by B. Ryan.




s
Sivker Wood Waste Boiler
Hours of Operation 8578 a
Hoat input » 2800 2800 MMBtAY Summary of TAPSMAPS
WAPE OAPK
50.01018| PIE 58.01.01.8 PTE
AP-42 [CAA 112(b) HAP Emissions | 85588 - | Emission 85/50¢ - | Emiasion
Organic Compound HAF? Emissions| {8760 hriyr) EL Ramve. EL Organic Compound ‘otal Emissions [ =N Ratevs. EL
HAP LAMMBTY TPY b/} HAP | il
ACSN 9.10E-07 2 55E-04) 0.00E+00! NA]  Below jAcenaphthens 2 NA]  Below
Acenaphin 5,00 A0E0S] 0 NA| Beiow Acenaphahylens 140D NA[ Below
Acsisldety 5. 30604 ZRED 94 Eacesds Acetaidehyde 733601] 300603 Excesds
Tr———— 3 8.08E-07 3 Balow Aceicphenone 8. NA Beiow
oY 4. 1.12E 4 0.017] Exceeds JACrobein 1.12E+00 0.017] Exceeds
- 3. 8.40E-04/ 0. Below Anfheacens 5.A0E-D4 Below
Bena 4 1.1 4. 8.00E-04] Exceeds Banzene 1.186+00] B.00E-04] Excesds
Banaog * . SOE-08) 1 TA4 Below [Benzoiasnthvacene * 1.82F-0% Baslow
[Banzoga . | SOE-06] T 2BE-04 2 O0E-08] Excesds [Banzoia p) * 7.206-04] 2.00E-08{ Excesds
Barmo(h * O0E-07 2.80€-05| 14E-04 NA|  Below Banzofb o . 2. NA|  Below
Berzo(ejpyrens © 2.80E-08) 7.28E-07 2 NA| Below Benroleioyrans * 7 NA|_ Below
Benzoig * _9.30E-08 2.00E-06 1.06E-D4 NA Balow Benzo{g.h.|)pen * B0E-05! NA, Bealow
Beraog, i thans * 80E-07| 4 ABE-08) 182604 NA] _ Below Berzof] kiuo 4 NA| _ Below _
Bermofi] s * 3. a1 4.1% NA]  Below Banzof 0 1 IHE-05| N Blalow
bis{2-Effvwihaxyllphthalat 4, 70E-08 5.30E. Below jbis{2-Ethythexy - 1 2.80E-02 Below
Bvoe methylens bromide! S0E-05 4 T1E-02 Balow Bromormethane (mathylsna bromide} 4. 20E-03 Balow
T =N 5. S1E-03 . 16E-02 ) Balow 2-Butanons (MEK) 1 S1E-03 303 Below
Cathaac 5. [¢ Below Carbazole E.04E-04) Below
Carbon Telvachionide 4.50E-05 _28E-02) 5.1 AOE-04] Exceeds Carbon Tebachioride 1 4 40E-04] Exceeds
Chisrobanzens 7 S0E-04 2 E-01 D1E-01 Z33] Below Chiorobenzane 2.H1E0 3 Below
Chiorofa 2 , 2.80E-04] _Excesds Chiorofon D ME-03] 2.90E-04] Exceeds
Chie 2.80E-05/ _B4E-03 K] 0.2 Below Chiorine 7 B4E-03] 0.2 Below
Chioromaths 230606 X [ NA] Below Chioromathane SAED) NA[ Balow
2-Chioronaphitalens 2.40E-08] 672607 0.00E+00 NA| Bsiow [2-Chioronaptrhaiens 6.72E-07 NA{ _ Below
C " u.Bm.S_ O6E 4 33E-05! NA]  Below Chrysans * 1.08E-05] NA]  Below
ICrotonsidein £.9E-08 N 2.776-03] 0.00E+00 038] Below Crolonaidehyde 2 7TE-00] 0.38] _ Below
[Decachiorobiphe 2.70E-10 N 7 .56E-08 0.00E+00 NA] lalow Dacachiorobiphs 7 S8E-08) NA Balow
Dbenzote, ca . 10E-08 Y 2 55606 1.04E-05 MA}  Below Dibenzo(s hsnihracens * Armm&!_ MNA Below
LAChioroDiphamn ' A0E-10 N 2.07E-07! 0.00E+00 NA) Below [Dichlorobiphem NA/ Balow
1,2-Dichiorcethane (= » dichlorig _ BOE-05] . 1 2E-03; AME021 2.50E-D4] Excesads 1,2-Dichioroelhane (ethylene dichioride] A2E-03] 2.506-04] Exceeds
Dichionosmed _BOE-04 N . 126-02] 0.00E+00f 1.80E-03] Exceeds Dichioromethana 126-02] 1.60E-03} Exceads
1 2-Dichiarcpropens ).30E-05) N 9.24E-03 0.00E+00] -23.133] Below 1 2-Dichioropropans | AE-03 23.933) Bealow
2 4-Dindrophenc BOE-07) 5.04E-06| 205604 ﬁ_i Below > 4-Dinitrop 3 04E-06 Below |
Elnbarn 3.10E-05 8.68E-03| 35402 28] _Below [Etn/fbens BOE-03 Below
oranthene 1,80E-06! 4 ABE-04 0,006+00 Balow oranthens A4BE NA] _ Below
ore 3 40E-08 9.52E-04/ 0.006+00| Below G £ NA Below
FormaideiTyde 440603 1 2E+00 602| 6.10e-04] Excesds 1 OE-04] Excesds
Heptachioncbin §.80E-11 B5E-08 0Q.00E+00 NA]  Below Haptachioroblg NA]  Balow
Haexachiorobiphery 5.50E-1 S4E-O7 ! 0.00E+00 NA]  Balow machionobip SHE-O7 NA] Below
Hepiachiorodbenzo-p 2.00E-00| 5.00E-G7| 2.286-06 NA]  Below fHeptachiorodit s £ NA/ Balow
Hepiachlorodibenzo-p 2.A0E-10] [-% 2.74E-07| NA|  Below aptachiorodib [ NA/ Balow
Haxachiorodibenzo-p 2.90E-10 7.84E-08] 3, 16E-07] NA]  Below cachiorodibe NA} Balow
Hydrog - 6. . 0.18) 7.64E01 0.05]_Excesds Fydrogs - 0.05] Exceeds
deno{1.2.3.c dipyre 8.7 2. NAl  Below denof1.2.3.c.d)p N Balow
z o , 1 N 4 4BE-05 0. NA] _ Below B-Methyinep N Below
onochlorobip F 10, N 6.18E-00 0.00E400) NA]  Below kanochioroblohem Below
P - 9. 2.T2E-02 148501 Bahow Nep s * Balow
O 0 1.1 1 Balow [4-Mirop D NAl  Below
KOcichion 8 1.86E-05 Below Octachiorodibenzo- _NAl  Below
Ociachioro 1 Octachiommdibenzo-p E Balow
Peniechic 1. Balow Pantachiorodibenzo-n NA ﬂl
P hic K 4.79E-07 | Pentachiorodibenzo-p NA]  Balow
Paniad [ Balow | Pentacriorcbighen "NAl _ Below |
= o Pentachicraphenc [ Below
: . Puryl Below
F 1 Below Pher Below
1 1271  Below P . 1 Below
1 Below Proplonsidehyd 0.
1 0. Below 2 Beiow__|
Y 52601 F3 857| _teiow Syrans - _ e57|  Beow_ |
21 .58E-07 Below chiorodibenzo 5 Bolow
700607 0, Below Tetrachiorobiphen) Balow
Y DOE-02 4, Below chiomn Below
N ] Below [Teichiorabiphem Below
N [0 Below 1,1 richiorosthans Below
N 0. 17 Balow Trichiorosthene Below
“Z58E-01 Below i Below
X Z8 1 2 4 6-Trichicrophena Beiow
5. 04E-03 9.406-04] Excosds %{g Excesds
0=A)
LRCHNONon . g
- il




Renewable Ensrgy of idaho

Hazardous Alr Pollutants Calculations (HAP }

Stoker Wood Waste Boller
Hours of Operation 8578 8148 heiyr
Heat Input = 200 280.0 MMBIU Summary of TAPSHAPS
DAPA . oy
ssHns PTE [ T F B ] PTE
CAA 112} HAP Emesions | 05585 - | Emlesion . 95508 - § Emlssion
Trace Elsment HAP? Emiesions| (8780 hriw) ® Ratewe. EL Trace Elament otal Enfealors| EL Ratgve. EL
JAntimorsy Y [ 1.74E-D4 Balow - ]
Y 1.19E-04 4.86E-04] 1 Excoads ; 4 1 Bxcosds
B N . Below Barim - O,
jBan) Y 2 Balow Beryliur . ;
Coad ol ol Y 1.4 4 Cad g - (% ) .
Chromium, totst Y 1 4.69E-04 Balow Chwos: 0 Below
Lhrorrum, hesarvalent N 0. Balow Chve sexaveien - " Below
Lok Y E 1 A43E-04 0. Balow Cotsal 0. - Below
iCopp N 285604 0. 0067} Below Coppar — . .
. ] 000E¥00| O, Balow ron — Bglow
T ¥ @r 7 Baow T ,
Bong: 5.65E03 3 G, Balow Mang
haercun motad) 9 3.99E-03) 0.007] Below PEAN Halow
Motybd N 1.1 0.00E+00| Balow Bdaivbd i -
che Y 1.79E-04 T2E-04] 2. Excoeds ichel F 2. Excosds
Fhosp Y 1 Balow JPhaspho i}
Pa N 21101 Below Polassiur
S Y [T1] Balow Seleniun Balow
= N . 0 Excesds Er— Excosts
1 N 0. Balow S Bolow
N__ [} Below Balow
N Bet Balow
N Below Below
N DOE+00 Balow
Total Organic HAP 2.7
Total Trace Element HAP 0.10
Total HAPs 20,
Emission Faciors based on AP42 (Table 1.6-3)
Emisalor: Faciors based on AP-42 (Table 1,6-4)
* Polycydiic Orpanic Matier is the sumt of berzo{s)eniiwecene, bernzo(b)fucranthane, benzo(k)ucranihene, chrysens,
dbenzoa,h)enthracens, indeno(1,2.3-ca)pyrene, and benzofajpyrens.
lgﬂ%m.ﬁtgﬂ?i.dl&nmgﬂggfﬁ.gﬂ.gqguﬁiiggsagligagﬂn&g;!&imﬁgg
= Assimed ESP Parficulate Cortrol - Based on IDEQ PM factors of 8.8 b/ (uncontrofied), 0.17 I (controlied)
Joex |
Bumer 1 MMBILT hest input natural gas fired usad for startup of the Boller
Stariup Bvitad 10 25 hours por year
Emissions astimated basad on AP-42 Saction 1.4 Natural Gas Combustion
Fusl Heat Value 020 Buu/sct
Bumer Heet input 1 MMBRAY
Maxierum annuel hours of operation 25 wiwr
Fik
IDAPA Emission
AP-42 CAA 112(b) .01.585508 {1 Ratevs.
HAP? Emissions | HAP Emissions B R
F e tpy Ll
2. : 0,00/ 0.00 Balow
1 0,00 0,001 Below
T 8l_| 0. ﬂ% Bekow
1.8 .00/ [X 12] Below
610604 ..ula_ [ Below
.00] ).00)] | Below
) A0E-03 .00] .00 Balow
2.04E-04. olo— 00| Balow
.00 .00 : Below
K] 3,00 0,00 Balow
1 K 0.00] 0, ] Below
8 0.00 0. 0 Beslow
0.0005 I 0.00) Below
3,80E-04 .00 .00 0. Below
2.60E-04 I .00 Below
21 00 .00 Z70E05| Delow
2, ,00] .00 3] Below
Total Organic HAP 290
Total Trace Element HAP LX -]
Total HAPs 2.00

Emission Factors based on AP-42 Table 1.4-3 (7/98)
Emission Factors based on AP-42 Teble 1.4-3 (7/98)

Revision 1 - 05/24/2005



Renewabie Energy of Idaho

0.075]IDEQ smisston facior puide for Wood indusiry (111997} wood-fired sprescer sinkar

Boller Startup prehagter smissions

Burner: 1 MMBtutr heal input natural gas fired

Startup imitad to 25 hours par yesr

Fuel Heat Vaiue 1020 Btwscf
Burner Haat Input 1 MMBYIY
Madmum annual hours of 25 heie
Polikutant I% by |ty
NOx 100 0.10] 0.00
CO 84 0.08 0.00
S02 0.8 0.00 0.00
VOO 5.5 0,01 .00
PM10 7.8 Q.01 0.00
PM 7.6] 0.01 0,00

Emissions Factors based on AP-42 Table 1.4-1 (7/98)
Emission Factors bassd on AP-42 Talie 1.4-2 (7/08)

0,17 JIDEQ smission factor guide for Wood intksiry {11567} wood-fired with siscatalic. precipher

0.17]1DEC semission facior guide for Wood indusiry {11997} wood-ired wilh slecirostatc precipitaion

0.2210E0 smismion factor puide for Wood indusiry { 1HSS7) wooc-ed sreacer soker

Boller Data Sheet
8,148 heiyr
Zun § Zurn 8
(mwrﬂ ¢
[ Fli input {iHV) (MMBU/Y) 280
75001 7500 velowstons Powsr
- Power
35500 35500 | Bassd on Gaine Cycs
17.0 17.0] Yekowstons Power
51,7 51.7]Yalowstons Power
8.0 8.0]velowsion Powst
38.2 38.2 [ Yelowstorns Powsr
0.5 0,5 Yelowsions Power
€.030 0.030 Powsr
35 3.5[Yeltnwaions Power
2.0 0.0]velorwsioms Powsr
Z06455] 206455
0.041 | 0.041
Stack fue gas volume flow (acfm) * 119862 1165882
Diamater of Stack (ft) 14 _19
of stack discharge (1t*2) 7L5| 745
Exdl Valoclly (ftisec) 254 254
Stack Tamp (F) 323,87 323.87]
Stack fue gas std. volume flow (scim)
Stack fus gas std. Dry volume flow (sdcfm)
1305ppm @ 12%{ 100ppm @ 3.75%
02 O Mobotech -ROFA technoligy {Guaranise}
575 21.5
_205 0.08]
18806 87.8|
1,33 1.33
0.075
4.38] 5.42
137.2] 23.32)
0.49) 0.083 [Moboimch -ROFA lechnology, SNCR (3% seducion of NOx emissions)
451 85
78.1 3.02
4.4
256 8) 12.29|
156.20] 3.02)
8.8]
513.59] 12.28]
381 El
0.22
12.84] 1681
[ 5[Moborects
0 2.08]
0 8.38]
1

Exdwaust data from 10/14/2004 Gate Cycs Report - prepared by B, Ryan.

Notes
* Stack flue gas volume flow (acfm) = mass fiow () / density of exhaust (/") / 80 mintr

* Denslty of exhaust (/) =MW *Pa/R/T

Using exhaust fowrate data:
Mabotach quote:

This Is equivalent to:

Thus prorating previous data:

where;

MW = molecular weight of sxhaust (bb-mole)
Pax 11,89

R= 10.73 gae constant
Ta= temperature of exhaust (K)

575 viw = 1365 ppm @ 12% 02
100 ppm & 3.75% 02
522 ppm @ 12% ([ 100ppm x (21-12)/(21-3,75) = 52.2 ppm}

21.5 ir CO

[ 575 vhr x 52.2 ppm / 1396 ppm = 21.5 Ivhr COJ




Renewable Energy of Idaho

Debarker

10 ft segments of log (assume 2-8hr shifts per day, 5 days per week, 52 weeks per year (4,160 hriyr))
Dimensions of a log without bark: 120 inches length 11 inches diameter

Maximum hourly production rate: 110 logs
hr

Maximum annual production rale: 460000 logs
¥

Idaho DEQ Emission Factor Guide for Wood Industry (1/1987), Log Debarking
PM= 0.024 Ib/ton logs
PM10Q = 0.011  Ibiton logs

Potsntial Emissions
Debarker Ib/hr tpy

PM 0.47 0.29
PM10 0.21 0.13 70 %  water spray

Potential Emisslons Calculations:

Assume that a log may be treated as a cylinder. The volume of a cylinder can be found by muitiplying the length
by the cruss sectional area (3.14 * r“). Therefore, the volume of a peeled log is:

120 Inches/log x [11/2 inches}*2 x 3.14 x [ 11728 inches®| = 6.60 ft*
log

Based on data from the report Forest Products Measurements and Conversion Factor; With Special Emphasis on the U.S. Pacific
Northwest, by David Briggs, Indicates that for Douglas fir bark is 22 percent of total volume of a tree, the remaining 78 percent is wood.

The denslity of green Douglas Fir is reported as 42 Ibs/f, Assuming this is uniform for the four species of logs, the mass of wood and
bark in one free Is:

6.50 ft* X 11 tree with bark x 2P = 355.18 Ib {with bark)
log 0.78 It debarked log i log

Mass of wood entering the debarker:

355.18 Ib (with bark) X 110 logs x 1 ton 19.5 tons
log hr 2000 Ib hr
355.18 Ib (with bark) X 450000 logs x 1 ton 81,691 tons
log w 2000 Ib yr
Maximum Hourly PM emissions:
19.53 tons X 0.024 b PM = 0.47 Ib/hr PM

hr ton logs

Maximum Annual PM emissions:

81,601 lons x 0.024 Ib PM x 1 ton = 0.98 tpy PM
bl ton iogs 2000 Ib
Maximum Hourly PM10 emissions:
18.53 tons X 0.011 IbPM10 = 0.21 Io/hr PM10
hr fon logs

Maximum Annual PM10 emissions:

81,691 tons X 0011 IbPMI0 x 1ton = 045 tpyPMI0
" ton logs 2000 Ib




Renewable Energy of Idaho

Sawmiil
10 ft segments of log (assume 2-Bhr shifts per day, 5 days per week, 52 weeks per year)

All of the sawdust and bark wiil travel through the miil in a chain conveyor and then travel through an enclosed belt conveyor to the
fuei house. All machinery will be enclosed in bulidings and a water mist is used to cool saws and hold down the dust,

Dimensions of a log without bark: 120 inches length 11 Inches diameter
Maximum hourly production rate: 110 logs
hr
Maxirmum annual production rate: 460000 logs
¥
Idaho DEQ Emission Factor Guide for Wood Industry (1/1997), Sawing Logs
PM = 0.350 Ib/ton logs
PM10 = 0.200 Ibvton logs

Potential Emlu_lom

Sawmill Ib/hr tpy
(PM 068 | 1.43
PM10 038 | 0.82 90 %  full enclosure with water spray

Potential Emisslons Calculations:

Assume that a log may be treated as a cylinder. The volume of a cylinder can be found by multiplying the length by the cross
sectional area (3.14 * r2). Therefore, the volume of a peeled log is:

120 inches/log x [11/2 inches]*2 x 3.14 x [ 1f*11728 inches] = 6.60 f’
log

Basad on data from the report Forest Products Measurements and Conversion Factor: With Special Emphasis on the U.S. Pacific
Northwest, by David Briggs, indicates that for Douglas fir bark Is 22 percent of total volume of a tree, the remalning 78 percent is
wood. The density of green Douglas Fir is reported as 42 lbs/ft®. Assuming this Is uniform for the four species of logs, the mass of
wood and bark in one tree is:

6.60 1’ X 1 f* tree with bark x 42hb = 355.18 Ib (with bark)
oo 0.78 It debarked 10g [ log
Mass of wood entering the sawmill:
355,18 Ib (with bark) x 110 logs x 1 ton 18.53 tons
log hr 2000 b hr
355.18 Ib {with bark) X 480000 logs x 1 ton 81,691 tons
log v 2000 Ib o
Maximum Hourly PM emissions:
19.53 tons X 0.350 Ib PM = 6.84 ib/hr PM
hr ton logs
Maximum Annual PM emissions:
81,691 tons X 0.350 Ib PM X 1 ton = 1430 tpyPM
yr ton logs 20001b
Maximum Hourly PM10 emissions:
19.53 tons X 0200 ©bPMI0 = 3.91 Ib/r PM10
hr ton logs

Maximum Annual PM10 emissions:
81,691 tons X 0200 IbPMI0 x 1 ton
b ton logs 2000 Ib

317 tpy PM10




Renewable Energy of Idaho
Dry Klins
Two identical units

Klins will be Wellons double tracks with computerized controls. There will be a discharge of heatad steam from kilns in the drying cycle.
Alr drying approxdmately 91 days per year (March, Apiil, May)
Assume 40 BF /hr and conversion of 2 from log scale to lumber scale

Maximum hourty production rate: 281,600 BF total for 2 klins
32 hr

Maximum annual production rate: 36,800,000 BF total for 2 kilns
yr

Emission factors provided in Intermountain Forest Association report "Smail-scale Kiln Study Utilizing Ponderosa Pins, Lodgepole Pine,
White Fir, and Douglas Fir* 9/29/2000,

[VOC Methanol Formaidehyde

(Ib/MBF) (Ib/MBF) (b/MBF)
{Pondercsa Pine 1.38 0.085 0.0029
{White Fir 0.26 0.122 0.0028
[Lodgepoie Pine 1.08 0.060 0.0040
[Douglas Fir 0.49 0.023 0.0010

Ptanned wood mix sent to dry kilns is 50% Ponderosa Pine, 10 % White Fir, 10% Lodgepole Pine, 30% Douglas Fir
Emission Factors Converted to Planned Wood Mix

VOC = 0.97 Ib/MBF

Methanol = 0.058 Ib/MBF

Formaldehyde =  0.0024 Ib/MBF

daho DEQ Emission Factor Guide for Wood Industry (1/1997), Lumber Drying Kiins

PM = 0.33 Ib/MBF
PM10 = 0.19 Ib/MBF
Potential Emissions

I_Dry Kilns ibr tpy
VOC 8.54 17.85
PM 2.90 8.07
P10 1.67_| 3.50
HAPs 0.53 111

Potantlal Emissions Calculations:

Maximum Hourly VOC emissions:
281,600 BF x 097 bVOC = 8.54 ib/hr VOC
32 hr- 1000 BF

Maximum Annual VOC emissions:

36,800,000 BF X 087 bVOC «x 1 ton = 17.85 pyVvocC
¥ 1000 BF 20001b
Maximum Hourly PM emissions:

281,600 BF X 033 bPM = 2.90 Ib/mr PM




32 he 1000 BF
Maximum Annual PM emissions:
36,800,000 BF X 0.33 BPM x 1 ton = 6.07 tpyPM
yr 1000 BF 2000 b
Maximum Hourly PM10 emissions:
281,600 BF X 0,19 bPMI0 = 1.67 Ib/hr PM10
32 hr 1000 BF
Maximum Annual PM10 emissions:
36,800,000 BF X 0.19 IbPMI0 x 1 ton = 3.50 tpyPM10
yr 1000 BF 2000 b
Maximum Hourly Methanot emisslons:
281,800 BF x 0.058 th = 0.51 Ibmr Methanol Below TAP EL (17.3 Ib/hr)
3z hr 1000 8F
Maximum Annual Mathanol emissions:
36,800,000 BF X 0.058 Ib X 1 ton = 1.07 tpy Methanol
yr 1000 BF 20001b
Maximum Houry Formaldehyde emissions:
281600 BF X 0.0024 Ib = 0.021 Ibhr Formaldehyde Exceeds TAP EL (3.1E-4 Ib
32 hr 1000 BF
Maximum Annual Formalidehyde emissions:
36,800,000 BF X 0.0024 Ib X 1 ton = 0.04 ftpy Formaldehyde
w 1000 BF 2000 I
Total HAPs 0.53 Ib/r
Total HAPs 1.11 tpy
BF - board feet

MSF - thousand board feet
tpy - tons per year



Renewable Energy of Idaho
Planer

Al shavings will b blown inside a pipe to a cyclone then into a storage celk for bagging. Assume 2-8hr shifts per
day, 5 days per week, 52 weeks per year.

Assume 40 BF/hr and conversion of 2 from log scale to lumber scale

Maximum hourly production rate: 8,800 BF
hr
Maximum annual production rate: 36,800,000 BF
y

Idaho DEQ Emission Factor Guide for Wood Industry (1/1997), Cyclone Exhaust, shavings

PM= 0.2 [b/ton dry wood
PM10 = 0.18 Ib/ion dry wood

Potentlal Emissions

|Planar ibitw | tpy

PM , 0.49 1.03

PM10 0.44 0.92

Potential Emissions Calculations:

Assume the typical product planed on planer is 8 ft x 3.5 in x 1.5 In (3.5 board feet)
Volume per board 358BF
Surface area of each planed side
Top 96inx35In 338 In*
Bottom 98inx3.5In 336 in*
Right 96inx1.5in 144 ln_‘
Let 98Inx15in 144 in*

Total

Total

960 I per board

274.3 in“ per board foot

Approximataly 1/8 inch ls planed off of four sides. The total volume of shavings generated per BF is:
Typically 1/32 inch Is planed off however to be more conservalive, 1/8 inch was used,

Vol per board =

Vol per BF =

120 In*board

34.29 In"BF = 0.0198 f£'/BF

Assume the density of the lumber shavings is 28.1 Ib/ft°. The mass of the shavings per board foot is:

0.02 ft3/BF(28.1 Ibift")

Mass of shavings routed to the cyclone:

0.56 Ib shaving/BF

0.56 Ib X 8,800 BF x 4,906.3 Ib
BF hr hr
0.56 Ib X 36,800,000 BF x 1 ton 10,258.7 ton
BF ¥ 2000 b yr
Maximum Houdy PM emissions:
4906.3 ton X 0.20 Ib X 1 ton = 049 lbMhr PM

hr

ton 2000 Ib



Maximum Annual PM emisslons:

10,258.7 ton X 0.20 Ib X 1 fon = 103 tpyPM
yr ton 2000 b
Maximum Hourly PM10 emissions:
4,906.3 ton X 0.18 Ib X 1 ton = 0.44 |bhr PM10
hr fon 2000 16
Maximum Annual PM10 emissions:
10,258.7 ton X 0.18 b b 1 ton = 0.92 tpy PM10
yr ton 2000 b
BF - board feet

MBF - thousand board feet
tpy - tons per year

Planer Throughput

The hitial information w as that the maximum hourly planer production rate w as 5 board feet (BF)
par hour. This corresponxds, at 4,160 hours of operation per yeer, 1 an annual mRXimum
production rate of about 21,000 BF.

(S-EJ-(MN}E) = 20!!»('.1('.#~-BE
hr yr ¥t

This appears to be unrealisticaly low , compared o typical planer mills. kw as noted that the
annual total dry idn maximum annual production rate i 21 rillon BF par year, a factor of 10 higher
than the planer throughput. The planer and dry ki throughputs should be comparable. Therefore,
asume that the planer throughputs, both hourly and annual, should be increased by a facior of 10.
This w ould result in the following:

BF
Planer_max —P"°ﬂomly = 5000;

Planer_annual hours:=41 GOE
yr

Planer_max_progp oy = (Planer_max _proﬂom.ly)-(l?laner_anmnl_hows)

Planer_max_progyygg = 20.8% 16
yr

Process Walght Calculations - Based on the amount of boards going into the planer:

Assume the typical product planed on planer is 8 ft x 3.5 In x 1.5 In (3.5 board feet). The volume of a product can be found by
multiplying the length by the cross sectional area. Therefors, the volume of the boards being sent to the planer:

96 inches x 3.5 inchas x 1.5 x [ 1/*/1728 Inches™] = 0.29 f* 0.083 ft*
board BF

Based on data from the report Forest Products Measurements and Conversion Factor: The density of green Douglas Fir is
reported as 42 iba/t®. Assuming this Is uniform for the four specles of logs, the mass of wood and bark in one tree is:

0.083 RI/BF(42 bR 3.50 Ib/BF
Mass of wood entering the planar:
3.50 b x 8,800 BF x 30,800 b
BF ) hr br
3.50 b X 36,600,000 BF x 1 ton 64,400 tons

BF yr 2000 Ib "
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Hog
Large 60" hog with a 500 hp electric motor.
Worse case scenario run - 3 days a month, or approximately 400 tons/month (432 hriyr)

Maximum hourly production rate: 1" fons Assume only operate 12 hriday (Trucks only unioad upio 12 hra/dey
[

Maximurmn annual production rate: 4752 tons
w

Idaho DEQ Emission Factor Guide for Wood Industry (1/1967), Log Debarking

PM = 0.024 ibton logs

PM10 = 0.011  b/ion logs

Potentlal Emissions

Planar Ibitw tpy

PM 0.13 0.03

PM10 0.08 0.01 50 % partial enclosure

Potential Emissions Calculations:

Maxdmum Hourly PM emiseions:

11.00 tons X 0.024 ib PM = 0.26 Ibhr PM
hr fon logs
Maxdimum Annual PM emissions:
4,752 lons 4 0.024 b PM X 1 ton = 0.06 tpyPM
yr ton logs 2000
Maximum Hourly PM10 amissions:
11.00 tons x 0011  bPMI0 = 1012 © hihr PM10
hr ton iogs

Maximum Annual PM10 emissions:

4752 tone X 0.011 IbPMIO x 1ton = 003 tyPMO
" fon logs 2000 Ib

tpy - tons per year



Renewable Energy of idaho
Scresn
Can handie 25 tons per hour, Operates when trucks uoad, 18 trucks par day, 5 days per week, 20 minutes per truck (3120 he/yr)

Maxdmum hourdy production rate: 25 Assume only operate 12 hr/day (Trucks only unioad up to 12 hre/ds

tons
hr

Maximum. annual production rate: 78000 tona
w

idaht DEQ Emission Factor Guide for Wood industry (1/1997), Log Dabarking

PM = 0.024 IbAon logs
PM10= 0.011 tbon logs
Potentisl Emissions
|Pl|nur Ibthr
Im - 612 | o
PM10 0.08 0.09 80 %  partial enciosure with water spray
Potential Emissions Calculations:
Maximum Hourly PM emissions:

25 tons X 0.024 b PM = 0.60 ib/hr PM

r on logs

Maximum Annual PM emissions.

78,000  tons x 0024 BPM  x 1 ton = 084 tpyPM
~—w ton logs 2000 Ib

Maximum Hourly PM10 emissions:

25 tons x 0011 _IbPMI0_ = 028  IbhrPM10
L ton logs

Maximum Annual PM10 emissions:

78,000  tons x 0011 IBPMIO  x 1 ton = 043 tpyPM10
s ton logs 2000 Ib

fpy - tons per year



Renewable Energy of ldaho
Particulate Emissions Calculations
Cooling Tower Emissions

Method from AP 42, Sect.13.4-1

Emissions

Water Flow Rate (gal/min) 16,800
'_Iiow of cooling water (Ibs/hr) 8,406,720
TDS of makeup water (mg/ or ppmw) 350
Cycles of Concentration 15
TDS of blowdown (mg/! or ppmw) 5,250
Flow of dissolved solids (Ibs/hr) 44,135
Fraction of flow producing PM, drift (1) 0.300
Control efficiency of drift eliminators (gat drift/gal flow) 0.00005
PM emissions from tower (Ib/hr) 2.207
PM,, emigsions from tower (Ib/hr) 0.662
[PM emissions from tower (tpy) 9.666
PM,, emissions from tower (tpy) 2.900
Particulate (PM-10) emissions from each tower cell {Ib/hr) 0.334
Other Parameters

Number of celis per tower (outlet fans) 2
Height at cell release (ft): 32.0
[Discharge flow per cell (ACFM): 1,475,500
Diameter of each cell {ft). 12.0
Area of cell discharge (ft’): 113
Average Temperature of cell discharge (degF): 68
Exit Velocity (ft/s): 217.44

Notes:.

(1) From “Calculating Realistic PM,o Emissions From Cooling Towers® {J. Reisman, G.

Annual Meeting.

Frisbie). Presented at 2001 AWMA
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Harbi Elshafei
From: Rick.McCormick@CH2M.com

Sent:  Thursday, July 21, 2005 2:15 PM

To: Harbi Elshafei

Cc: William Rogers

Subject: REI-Ammonia Slip

Harbi,

The ammonia slip is the amount of ammonia that does not react and passes through the system and out the
stack. Our assumptions are based of the Gates Cycle Report.

The reaction of ammonia and carbon dioxide at high pressure and temperature form ammonium carbamate,
which in turn is dehydrated into urea and water.

Process reactions

The process reactions occurring in urea processes are illustrated in the diagram of reaction sequences shown
below. Two principal reactions take place in the formation of urea from ammonia and carbon dioxide.

The first reaction is exothermic and the second reaction is endothermic. Both reactions combined are exothermic.

Aarmrnonia

|
i
|

Yy
H,N-CO-NH,OH
arnimatiue carbarmate
|

Y
H,N-CO-NH, +H,0

UREA seater

- ~

The Mobotec Rotamix System is a third-generation SNCR system using urea (40% wt) mixed with dilution water.
The urea and dilution water are mixed on a control rack, with individual flow control, and delivered through a lance
into the furnace. Humidification water is delivered around the lance to help carry the urea further into the furnace
(better coverage). This is what separates the Mobotec Rotamix System from other systems. During the initial
start-up of the unit, Mobotec tunes the ROFA System first, then the Rotamix System. ROFA is optimized using
the NOx and CO readings from the plant CEMS. The enhanced mixing provided by ROFA further increases the
performance of the Rotamix System. After tuning ROFA, the Rotamix System is optimized using a temporary
ammonia slip meter and the plant CEMS (NOx). The Rotamix System is tuned to optimize NOx reduction while

12/23/2005
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minimizing ammonia slip (<10 ppm). Once the system is optimized, the Mobotec control system automatically
controls the unit to the optimized levels.

The Mobotec System utilizes the plant CEMS for continuous monitoring of NOx and CO. During the tuning the
phase, we will temporarily install a NH3 slip meter to tune the unit for less than 10 PPM slip.

For the Rotamix System (SNCR), the following flow rates apply:

Urea (40% wt). 0.3 gpm

Dilution Water: 0.5 gpm

Hupnidification Water: 2.1 gpm

The dilution water must be demineralized or better in quality. The humidification water can be city water.

Regards,

Rick McCormick, P.E.

Project Engineer
CH2M HILL - Boise
(208) 383-8457

12/23/2005




APPENDIX B

Renewable Energy of Idaho, Emmett

P-050019

Modeling Review



MEMORANDUM

DATE: August 17, 2005

TO: Harbi Elshafei, Air Quality Division

THROUGH: Kevin Schilling, Stationary Source Modeling Coordinator, Air Quality Divisim%
FROM: Dustin Holloway, Modeling Analyst, Air Quality Division D {‘ ,

PROJECT NUMBER: P-050019

SUBJECT: Modeling Review for the Renewable Energy of 1daho, Facility in Emmett, Idaho

1 SUMMARY

Renewable Energy of 1daho (REI) submitted air quality dispersion modeling in support of a permit to
construct application for an 13 megawait biomass-fired electric generating plant, sawmilt, and planer mill.
The analysis included a significant impact level (SIL.) analysis, facility-wide impact analysis for pollutants
whose ambient concentrations exceeded the applicable SIL, and a toxic air pollutant {TAP) impact
analysis. CH2M Hill, REI's consultant, conducted the analysis. The following table summarizes the key
agsumptions and conclusions from the analysis which should be considered during permit development.

Table 1.1 KEY ASSUMPTIONS AND CONCLUSIONS OF MODELING ANALYSIS
Assumption/Cone¢lusion Expianation

. The boiler and cooling towers are very small
The results of the analysis demonstrate that the dry . .
kilns and fugitive emission sources e pri contributors to the maximum concentrations

h . , and do not require additional permit
contributors to the maximum ambient Ny h ;
. requirements ta assure compliance with the
concentrations of PM ;. NAAQS.

Based on the results of the analyses, DEQ has determined that the modeling analysis: 1) utilized
appropriate methods and models; 2) was conducted using reasonably accurate or conservative model
parameters and input data; 3) appropriately adhered to established DEQ guidelines for new source review
dispersion modeling; 4) showed that predicted pollutant concentrations at all receptor locations, when
appropriately combined with background concentrations, were below stated air quality standards; 5)
demonstrated that impacis of TAPs were all below allowable increments of IDAPA 58.01.01.585 and 586.

ACKGR I TION
2.1 Applicable Alr Quality Impact Limiis
The REI facility is located in Emmett, in Gem county. Gem county is designated attainment or

unclassifiable for all criteria air potlutants. The following table summarizes the applicable ambient air
quality standards for this area.

Modeling Memo - Renewable Encrgy of Ideho, Emmett Page 1




Table 2.1 APPLICABLE REGULATORY LIMITS

Significant
PoMutamt | AVEEIRE | Conicibution Levels | ROBWIStory Limlt |\ o ied Value Used®
Period /) (ug/m’)
Annual 1 50 Maximum 1* highest!
PM,;’ 24-hour 5 150" Maximum 6" highest’
Highest 2™ highest
8-hour 500 10,000" Highest 2™ highests
co T-hour 2000 40,000° Highest 2 highest?
Annual 1 80” Maximum 1* hi
SO, 24-how 5 365 Highest 2™ highest®
3-hour 25 1,300° Highest 2" highest®
NG, Annual i 100° Maximum 1* highest!
Arsenic Annual N/A 2.3E-04 Maximum 1* highest®
Cadmium Annual N/A $.6E-04 Maximum 1 highesd
Formaldehyde | Annual N/A 7.7E-02 Maximum 17 highest®
*IDAPA 58.01.01.006.93
* Micrograms per cubic meter ‘
* IDAPA 58.08.01.577 for critosia poltutants, TDAPA 58.01.01.585 for n inogenic toxic air polk IDAPA 52.01.01.586 for
i i toxic alr polk
* The maximum ;‘ highest modeled value is abways wsed for significant ampact analysis and for aMl toxic air polluants.
* Particalate matter with an acrodynamic dismeter less than or equal w a nominsl 1en micrometers
" Never expected to be oxceeded in any calendar year,
! Concentration at any modeled receptor.
* Neves expected 1o be exceeded more than once in any calendar year.
| Concentration at any modeled recepior when using five years of meteorological data.
! The highes1 2* high is considered to be conservative for five years of metcorological data.
“Not to be exceeded more than once per year.

2.2 Background Concentrations

DEQ updated the background concentration data for Idaho in the Spring of 2003'. The values used in this
analysis are the default values for rural agricultural areas in Idaho with the exception of PM,, background
concentrations. The PM), values used in this analysis are those for small town/suburban areas in Idaho.
This value was used because of the proximity of this facility to Boise. Recent Treasure Valley PM;,
airshed modeling has shown that PM,;, concentrations near Emmett may be more appropriately
characterized as small town/suburban than rural/agricuttural. The following table summarizes the
background concentrations used in this analysis.

Table 2.2 BACKGROUND CONCENTRATIONS

Pollutant Averaging Period Background concentrations (pg/m’)"
PM;, 24-hour 81
Annual 27
NO, Amnual 17
* Micrograms per cubic meter.

t Hardy, Rick and Schilling, Kevin. Background Concenirations for Use in New Sowrce Review
Dispersion Modeling. Memorandum to Mary Anderson, March 14, 2003,
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3 ASSESSMENT OF MODELIN

3.1

NAL

Modeiing Methodology

CH2M HILL conducted the dispersion modeling analysis for REL The project is for a biomass-fired
electrical generating facility. The following table summarizes the modeling parameters used in the analysis
and DEQs review and determination of those parameters.

Table 3.1 MODELING PARAMETERS

Parameter ‘What Facility Submitted )‘ DEQ’s Review/Determination
The modeling analysis was conducted in accordance
Modeling protocol Reviewed and approved by DEQ | with the methods outlined in the protocol and DEQ's
comments on the protocol.
Model Selection ISCPRIME This is an appropriate model for this facility

1987-1991 Boise meteorological

This is the mast representative data availabic for this

Meteorological Data data arca
Model Options Regulatory defauit Regulatory defaults are appropriate for this analysis.
Land Use Rural This facility is located in a rural area.
. Receptor elevations were included in the modeling
Terrain g;rram effects were accounted analysis and the model was run to account for the
effects of both simpi¢ and complex terrain,
_— The effects of downwash were calculated with the
Building Down Th;:g;‘c:i of bu.g:"::;:n PRIME algorithm. The PREME algorithm caleulates
g Downwash | po pers both building wake effects and building recirculation
calculated. y
cavity effects.
25 meter spacing along the
fenceline; 100 meter spacing out | This receptor network is sufficient to reasonably
Receptor Network to 1,200 meters; 560 meter resolve the maximum concentrations.
spacing out to 5,500 meters;
. The facility layout was compared 1o the facility plot
- The model included the : N . L
Facility Layout buildings located at the facility. plan submitted by the applicant to verify the building

and stack locations. :

“The applicant used = single steck with an inflated dismeter to represent the emissions from the dry kiln
vents. The PRIME algorithm uses the stack diameter in the dispersion calculation, and inflation of the
stack diameter causes erroneous results. DEQ revised the analysis by representing the dry kiln vents as a
group of six stacks with 1.5 meter exit diameters, and an exit velocity of 0.001 meters per second. The kiln
emissions were split equally amongst the representative stacks, The resulting concentrations were still
within the applicable NAAQS.
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3.2 Emission Rates

Table 3.2 summarizes the emission rates used in the modeling analysis. The applicant submitted a
modeling update on July 26, 2005. The planer was removed from the analysis because the planer emissions
are now vented to the facility’s cyclones.

Table 3.2 MODELED EMISSION RATES

Source ID | Source Description PM,' | PM,’ | Formaldehyde | NO, “‘:g‘r) J:L‘f)'*
CT1 Cooling Tower | 0.33 0.33 0.0 0.0 0.0 0.0
CT2 Cooling Tower 2 0.33 0.33 0.0 0.0 0.0 0.0
BOILER Boiler 3 2.81 1.15 39.0 1.2 7.94
SAW Sawmill 0.39 0.19 0.0 0.0 0.0 0.0
KILN1 Representative Dry Kiln Stack 1 0.28 0.13 1.52E-03 0.0 0.0 0.0
KILN2 Representative Dry Kiln Stack 2 0.28 0.13 1.52E-03 0.0 0.0 0.0
KILN3 Representative Dry Kiln Stack 3 0.28 0.13 1.52E-03 0.0 0.0 0.0
KILN4 Representative Dry Kiln Stack 4 0.28 0.13 1.52E-03 0.0 0.0 0.0
KILNS Representative Dry Kiln Stack 5 0.28 0.13 1.52E-03 0.0 0.0 0.0
KILNG Representative Dry Kiln Stack 6 0.28 0.13 1.52E-03 0.0 0.0 0.0
CYCLONEI | Cyclane No. 1 0.22 0.11 - 0.0 0.0 0.0 0.0
CYCLONE2 | Cyclone No. 2 0.22 0.11 0.0 0.0 0.0 0.0
TP Conveyor Transfer Point 1 0.03 0.11 0.0 0.0 0.0 0.0
TP2 Conveyor Transfer Point 2 0.16 0.16 0.0 0.0 0.0 0.0
TP3 Conveyor Transfer Point 3 0.11 0.03 0.0 0.0 0.0 0.0
TP4 Conveyor Transfer Point 4 0.12 0.12 6.0 0.0 0.0 0.0
TP5A Conveyor Transfer Point § 0.0061 0.01 0.0 0.0 0.0 0.0
HOG Hog 0.06 0.00 6.0 0.0 0.0 0.0
SCR Screen 0.06 0.02 0.0 0.0 0.0 0.0
TKUNLD Truck Unloading 0.93 0.93 0.0 0.0 0.0 0.0
DEB Debarker 0.21 0.03 0.0 0.0 0.0 0.0

Short term maximum hourly emission rase.

*  Hourly emission rate averaged over an entire year.
¢ Toxic pollutant concentrations, other tham formaldehyde, from the boiler were estimated by calculating the maximum impact with an emission
raie of | graen per second. The resulting concentration was then multiphied by the actus) gram per second emission e for each toxic poih
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33 Emission Releass Parameters

The following table summarizes the emission release parameters for the sources in the analysis.

Table 3.3 POINT SOLREC EMISSION RELEASE PARAMETERS

Eastin, Northin Elevation | Height | Temperature Exit Diameter
sowreetn | BT N | | e pernd )
CTi 539,0426 | 48571,77549 718.1 32,0 67.7 66.28 12,0
CT2 5190426 | 4,857,783.5 718.1 32.0 67,7 66.28 12.0
BOILER 539,010.8 | 4,857,316.0 718.1 100.0 323.3 1.1 10.0
SAW 539.046.1 | 48579610 T14.3 24.0 51.1 0.001 30
KILNI 539,075.7 | 4,857,994.5 7113 22.0 51.1 0.001 492
KILN2 5390808 | 4,357.983.0 711.8 22.0 51.1 0.00] 4.92
KILN3 539,090.6 | 4,858.004.5 718 22.0 51.1 0.001 4.92
KILN4 539,095.3 4,857,991.5 711.8 220 51.1 0.001 4.92
KILNS 539,105.0 | 4,858,014.8 Ti1.8 229 51.1 0.001 492
KILNG 539.110.2 | 4,858,005.5 7118 22.0 51.1 0.001 4.92
CYCLONE! | 539,249.3 | 4,857.985.5 713.1 42 69.5 0.001 4
CYCLONE2 | 5392584 | 4,357976.0 713.5 42 69.5 0.001 4

Table 3.4 VOLUME SOURCE EMISSION RELEASE PARAMETERS
Release | Horizontal | Vertical

Source E'(:‘:)"‘ N‘:::;"‘ E";’l:;“"' Height | Dimension | Dimension

(m) (m) ()
TPI 5392218 | 4,857,999.0 T12.6 3.05 0.28 1.42
™ 5390610 | 43573490 7ibl 3.05 0.28 1.42
TP3 539,042.4 | 4,857,831.0 718.1 3.05 0.28 1.42
TP4 538,990.6 | 4,857.938.0 7148 3.05 0.28 1.42
TPSA $39,246.4 | 4,857.983.0 7132 3.05 0.28 1.42
HOG 5392249 | 4,857,994.5 712.8 4.87 0.32 0.63
SCR 539,232.6 | 4,358,003.0 2.1 2.44 1.23 2.46
TKUNLD | 539,222.6 | 4,858,010.0 7119 10.67 1.23 2.46
DEB 539,005.9 | 4,857.935.5 7149 7.32 34 34

34 Results

The analysis included a significant impact analysis, a full-impact analysis for thoge pollutants whose
emissions exceeded the SILs, and a toxic pollutant impact analysis. The following tables summarize the
results from each analysis.
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3.4.1 Significant impact Analysis Results

Table 3.5 SIGNIFICANT IMPACT ANALYSIS RESULTS

Ambilent Significant
Pollutant A::::?' Concentration Contriblﬁol:) Level Exee&d::h}:)SCL
co 1-hour 546 2000 N
2-hour 335.0 500 N
3-hour 2.9 25 N
SO, 24-hour 1.1 5 N
Annual 0.1 1 N
INO; Annual 2.0 1 Y
3.4.2 Full impact Analysis Resuits
Tabile 3.6 FULL IMPACT ANALYSIS RESULTS
Facility Backgrousd | Totsl Ambient Percent
Pollutant A‘l',::sid'g Ambient Impact | Concentration | concenirstion wf’f of
(pg/m" (ug/m®) (ug/m’) NAAQS
PM 24-hour 57.5 31 138.5 150 92.4%
r Annual 12.4 27 39.4 50 78.8%
NO, Annual 20 17 19.0 100 19.0%
3.4.3 Source Contributions
Table 3.7 PM, SOURCE CONTRIBUTION
Design
Percent Contribution To
Source/Group ID Conee-lt-r:)tio- Facility Ambient Impact
24-hour
All 57.5 N/A
Boiler 1.9 3.3%
Cooling tower 0.1 0.1%
Cyclones 11.4 19.8%
Fugitives 432 75.0%
Kilns 49.0 35.1%
Sawmill 15.4 26.8%
Amausl )
All 124 N/A
Boiler 0.1 1.2%
Cooling Towers 0.0 0.1%
_Cyclones 1.2 9.9%
Fugitives 10.1 31.5%
Kilna ) 6.3 50.7%
Sawmill 2.0 16.5%

The source contributions were calculated to determine which sources contributed the most to the maximum
modeled concentration. The source contributions do not add up to 100% because the maximums for each
source are located at different receptors than the maximum for all sources.
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3.4.4 Toxic Air Pollutants Results

Table 3.8 TOXIC POLLUTANT IMPACT RESULTS

Concentration | AACC Percent

Carcinogens (ng/m3) (ugm3) | of AACC
Acetaldehyde 1.21E-02 4.50E-0] 2.7%
Benzene 6.16E-02 1.20E-01 51.3%
Benzo{a)pyrene 3.30E-03 3.00E-04 12.7%
Carbon Tetrachloride 65.57E-04 6.70E-02 1.0%
Chloroform 4.32E-04 4.30E-02 L1%
1,2-Dichloroethane 4.24E-04 3.30E-02 1.1%
Dichloromethane 4.24E-03 2.40E-01 1.8%
Formaldehyde T4E-02 7.7E-02 96.1%
Vinyl Chloride 2.63E-04 1 40E-01 0.2%
Arsenic 6.21E-06 2.30E-04 2.7%
Cadmium 6.00E-05 3.60E-04 10.7%
Nickel -~ 9.34E-06 4.20E-03 02%

Nom-Carcinogens Cn:;::;; o8 (Il‘:f‘ﬂg) ::::'g
Acrolein 9.52E-01 1.5 7.6%
Ammonia 3.50E+00 200 0.4%
Hydraogen Chloride 1.62E01 375 0.0%
Silver 7.82E-03 5 0.2%

The results of the dispersion modeling analysis demonstrate, to DEQ’s satisfaction, that this Tacility will

not cause or contribute to a violation of any ambient air quality stendards. Additionally the analysis

demonstrates that the impacts of TAPs were all below allowable increments of IDAPA 58.01.01.585 and

586.
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APPENDIX C

Renewable Energy of Idaho, Emmett

P-050019

AIRS Form



AIRS/AFS* FACILITY-WIDE CLASSIFICATION® DATA ENTRY FORM

Facility Name: Renewable Energy of Idaho
Facility Location: Emmett, ID
AIRS Number:
AIR PROGRAM AREA CLASSIFICATION
A-Attainment
POLLUTANT U-Unclassified
N- Nonattainment
SO, B U
NO, A U
Co B U
PM,, B U
PT (Particulate) B u
vocC B U {(ozone)
THAP (Total U
HAPs)

* Aerometric Information Retrieval System {AIRS) Facility Subsystem (AFS)
® AIRS/AFS Classification Codes:

APPLICABLE SUB

A = Actual or potential emissions of a pollutant are above the applicable major source threshold. For HAPs only, class “A” is
applied to each pollutant which is at or above the 10 T/yr threshold, or each pollutant that is below the 10 T/yr threshold, but

contributes to a plant total in excess of 25 T/yr of all HAPs.

SM = Potential emissions fall below applicable major source thresholds if and only if the source complies with federally

enforceable regulations or limitations.
B = Actnal and potential emissions below all applicable major source thresholds.
C = Class is unknown.

ND = Mujor source thresholds are not defined (e.g., radionuclides).
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